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surface 5 adjoining bottom 6. Cylindrical surfaces 3 and 5 differ in 
diameter: diameter of surface 3 adjoining open end face is less than 
diameter of cylindrical surface 5 adjoining the bottom. Relationship 
of diameters of surfaces should provide thickness (a) thickness (a) of 
piston wall at level of groove 1 at which strength in this area should 
be not less than strength in area at level of second cylindrical 
surface with wall thickness (b) and sufficient contact strength of 
wall thickness (c) at end face level. Increase in thickness of walls 
of piston part where groove is made makes it possible to select size 
(a) at which this area will be stable to working axial loads without 
increasing size (b) over value providin g stability to working axial 
loads on other parts of piston walls. Their connection is provided by 
conical surface 7 with rounded-off edges smoothly changing into 
cylindrical surfaces 3 and 5 of pistons. 
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(57) PecfjepaT: 

flopaieHb npeAHa3HaneH Ann AMCKOBbtx 
TopMoaoB aBTOMo6n/ieM. riopiueHb MMeeT 

BHeiUHIOK) qnnnHApMHecKy K> CTeHKy 1 , B KOTOpOM 

BbinonHeHa KaHaBKa 2. BHyTpeHHee 
npocTpaHCTBO nopiUHfl o6pa30BaHO 
coBOKynHOCTbK) HecKO/ibKMx noBepXHOCTeii: 
qnriMHAPMMecKOM noBepxHOCTbK> 3, KOTopaa 
npMneraeT k Topqy 4 m nepeKpbiBaeT no oceBOM 
nwHHM nopujH* ypoBeHb pacno/ioweHua K3hbbkh 
2, l^HJlMHApHHeCKOM noBepxHOCTbio 5, 

npM/ieraioLneM ko Any 6. L4nnnHApnHecKvie 
noBepXHocTH 3 n 5 MMeioT pa3Hbin AMaMeTp: 
AMaMeTp noBepxHocTM 3, npuneraKDinen k 
oTxpbiTOMy Topi^y, MeHbiue AnaMBTpa 
qwnnHAPMHecKOM noBepxHocTM 5, npMnerawmew 
ko AHy. TpeooBaHne, KOTopoe npeAbHsnaeTc* k 
mx cooTHOLueHMHD, - ooecneneHMe TaKOM 
ToriLUHHbi (a) CTeHKM noptuH* Ha ypoBHe KaHaBKM 
2, KOTOpan o6ecneHMT npoMHocTb b stom 
o6nacTM He NieHbLuyio, neivt b o6nacTM Ha ypoBHe 

BTODOH qMnMHApHMeCKOM nOBepXHOCTH c 

ToniUMHOM CTeHOK (b), a TaioKe AOCTaTOMHyto no 

ycnOBHK) KOHTaKTHOM npOMHOCTM TOfllUMHy CTeHKM 

(c) Ha ypoBHe TopLja. YBenHMeHne Tonu^HHbi 
CTeHOK nacTM nopiuHn, b kotodom pacnonorceHa 
KaHaBKa, no3Bon*eT Bbi6paTb BexiMHMHy (a) 
TaKOM, npM kotodom 3Ta o6nacTb 6y«eT 
ycTOMHMBa k pa6oHMM oceBbiM Harpy3Kawi, He 
yBenMMMBan npM stom BenMHMHy (b) cBepx 
3HaMeHMfl, o6ecneHMBa»oinero ycTOMHMBOCTb k 



pa6oMMM oceBbiM Harpy3KaM ocTanbHOM nacTM 
CTeHOK nopuuHn. Hx coeAMHeHMe o6ecneMMBaeT 
KOHycoo6pa3Ha5i noBepxHOCTb 7 c 
3aKpyrneHHbiMM KpaflMM, ooecneHMBa^OLi^MMM 
nnaBHoe coeAMHeHMe KOHycoo6pa3HOM 

nOBepXHOCTM C L^MJlMHApMMeCKMMM 3 M 5 

nopiiiHAMM. TexHMHecKMM pe3y/ibTaT 
noBbitueHMe npoHHOCTM. 4 3.n.<J>-nbi. 3 mh. 

j 3 4 

. c ' 
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(54) DISK BRAKE PISTON MADE BY DRAWING 

(57) Abstract: 

FIELD: automotive industry; disk brakes. 
SUBSTANCE: proposed piston has outer 
cylindrical wall 1 provided with groove 2. 
Inner space of piston is formed by 
combination of several surfaces: cylindrical 
surface 3 adjoining end face 4 and 
overlapping level of groove 2 along piston 
axial line, and cylindrical surface 5 
adjoining bottom 6. Cylindrical surfaces 3 
and 5 differ in diameter: diameter of 
surface 3 adjoining open end face is less 
than diameter of cylindrical surface 5 
adjoining the bottom. Relationship of 
diameters of surfaces should provide 
thickness (a) thickness (a) of piston wall 
at level of groove 1 at which strength in 
this area should be not less than strength 
in area at level of second cylindrical 
surface with wall thickness (b) and 
sufficient contact strength of wall 
thickness (c) at end face level. Increase in 
thickness of walls of piston part where 
groove is made makes it possible to select 
size (a) at which this area will be stable 
to working axial loads without increasing 
size (b) over value providing stability to 
working axial loads on other parts of piston 



walls. Their connection is provided by 
conical surface 7 with rounded-off edges 
smoothly changing into cylindrical surfaces 
3 and 5 of pistons. EFFECT: increased 
strength. 5 cl, 3 dwg 
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H3o6peTeHne othocmtch k o6/iacTM 
aBTOMo6nnecTpoeHnn, b nacTHOCTM k 

KOHCTpyK14M«M nOpLUH6V1, H3rOTaBJlMBaeMblX 

BbiT«>KKOM, n npeAHa3HaMeHHbix Ana 

MCn0nb3OBaHM» B AMCKOBblX TOpM03aX. 

KOHCTpyKMUM nOpUJHePl A^CKOBblX TOpM030B 

AO/DKHbi yAOBneTBopnTb HecKonbKviM AOCTaTOMHO 
npoTMBopeHaujMM Apyr Apyry ycnoBHAM: ohm 
AO/DKHbi 6biTb nenaiMM, MTo6bi o6naAaTb Manoft 

HHepqUOHHOCTbKD, npOMHblMH HaCTODbKO, HT06bl 

Aawe npn 3HannTenbHbix Harpy3Kax Ha aho 
nopiuHR OTcyTCTBOBana A©<£opMaijMH ero ctbhok 
b paflnanbHOM HanpaBneHMM. HeBbinonHeHne 
nocneAHero ycnoBMfl Mo>KeT npMBecTM k TOMy, 
HTO nOpLUeHb npM ABMWeHMM BHyTpn i^MHMHApa 
3acTpflHeT a HeM. Tajone Heo6xoAMMo 
BbinonHeHue em,e oAHoro ycnoBMH - TonmMHa 
CTeHOK nopiuHfl AorDKHa 6biTb AOCTaTOHHOM f\na 
nepeAann TOpM03Horo ycunwa Ha TopM03HyK> 
KonoAKy. 

06biMHO nopiueHb MMeeT cTaKaHoo6pa3HyK> 
4x»pMy, na ero BHeLunevi Gokobom noBepxHOCTM 
BbinonHeHa KaHaBKa. TaKan KOHCTpyiajM* 
onucaHa b 3a«BKe WO 9514869. CaMbie 
KpnTMHHbie k AecJx3pMai4MHM o6nacTM nopujHn - 
oonacTH, b KOTopbix npon3BeA6HO 
MHCTpyMeHTaribHoe yTOHbiueHne CTeHOK. B 
M3B8CTHOM peweHMM 3tmx o6nacTePi abb: 
o6nacTb pacnonoweHM* KaHaBKM m BHyTpeHHaa 
o6nacTb pacnonoweHMfl npywMHbi. Tpe6oBaHn« k 
npoHHocTM b 3Tnx o6nacT«x onpeAenaiOT 

TOnil^MHy OOKOBblX CTeHOK. 

M3BecTHo peweHMe WO 9112445, KOTopoe 
no3BonneT BbinonHHTb CTeHKM nopiUHfl, 

CCjX)pMMpOBaHHOrO BblTHJKKOM, HeOOJlbLUOM 

Tontuj/mbi. nopiueHb BbinonHeH b BMAe nonoro 

M3AenMfl t OTKpblTOrO C TOptieBOft CTOpOHbl, 

HapywHaq cTBHKa BbinonHeHa L^nnnHApunecKOM m 
CHa6weHa KaHaBKOM Ann 3aKpenneHMfl 3atAMTHOM 
MaHweTbi n/nnn ynnoTHMTen*. a BHyTpeHHee 

nDOCTpaHCTBO CC^OpMMDOBaHO COBOKynHOCTblO 

noBepxHOCTeii, ABe M3 KOTopbix BbinonHeHbi 
14H nn HAPHHecKn mm , npwneM OAHa M3 HMX 
npMneraeT k Topqy, a Apyraa npMneraeT ko 
AHy. Tont^MHa ero CTeHOK Heoonbwa*, nosTOMy 
oh o6naAaeT cpa bh m Ten bHO He3HaMMTenbHOM 
MHepi4MOHHOCTbK>. npo6neMa ywieHbiueHMfl 
Ae4»pMaLiMM peuieHa 3a cMeT yxpenneHMfl nacTM 
nopujHfl HaM6onee kpmtmhhom no OTHoiueHMio k 
HeM. flnfl aToro Ta nacTb nopwHfl, b kotodom 
BbinonHeHa KaHaBKa, BomyTa b ero BHyTpeHHee 
npocTpaHCTBO. TaKOM KOHCTpyKTMBHbiM npMeM 
o6ecneMMn pasHyio Tonu^MHy CTeHOK KaK Ha 
ypoBHe KaHaBKM, TaK m Ha ocTaBiueMc* nacTM 
CTeHOK. Ho npeAycMOTpeHHaa KOHCTpyKqMeM 
TonmMHa CTeHOK o6ecneMMBaeT He6onbuiyio 
nnou^aAb conpMKocHOBeHM» c noBepxHocTbio 
topmo3hom KonoAKM. TaioKe cneAyeT MMeTb b 
BMAy, hto npoMHOCTb nopLUHfl Ha ypoBHe KaHaBKM 

CB*3aHa C TOnii^MHOM CTeHOK OCTanbHOM HaCTM 
nOpLUHfl. 

3aAaneM, peiuaeMOM M3o6peTeHMeM, 
ABnaeTCfl cosflaHne KOHCTpyicqMM nopiUHa, 
o6naAaK)Li^ero ManbiM BecoM c AOCTaTOMHOM 
nnoLi^aAbio B3aMMOAeftcTBMfl c noBepxHocTbio 
topmo3HOM KonoAKM 6e3 yxyAiueHMfl ero 

npOMHOCTHblX CBOMCTB. 

B COOTBeTCTBMM C nepBbIM nyHKTOM 

4>opMynbi nocTaBneHHa^ 3aflana peujeHa 3a 

CM6T TOrO, MTO, KaK M M3BeCTHblM, 

npeAnaraeMbiM nopiueHb, nonyMeHHbiM bwt^kom 
b BMAe nonoro M3flenMfl, oTKpbiT c TopijesoM 
cTopoHbi, ero Hapy>KHa« cTeHKa BbinonHeHa 
L^MnMHApMsecKOM m CHa6>KeHa KaHaBKOM a^« 
3aKpenneHMfl 3au^MTHOM MaH^eTbi m/mjim 
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ynnoTHMTenn, a BHyTpeHHee npocTpaHCTBO 

C<4X0pMMDOBaHO COBOKynHOCTblO nOBepXHOCTeM, 
ABe M3 KOTOpblX BbinonHeHbi L^MnMHApMHeCKMMM, 

npMMeM nepeaa M3 >imx npMneraeT k Topqy, a 

BTOpa« - KO AHy. B OTnMMM© OT M3BeCTHOrO B 

npeAnaraeMOM peiueHMM nepBan 
qMnMHApMMecKan noBepxHocTb nepexpbiBaeT 
BAonb oceBoro HanpaBneHM^ nopujHn ypoBeHb 
pacnono>KeHMfl KaHaBKM, a Tonu^MHa ctohkm 
nopujH^ Ha ypoBHe Topqa npesbiujaeT TonmMHy 
CTeHKM nopujHn Ha ypoBHe btodom 
MMnMHAPMMecKOM noBepxHOCTM c BbinonHeHMeM 

ycnOBM« AOCTM>KeHM9 npOMHOCTM CT6HKM 

oonacTM, coAep>KaineM KaHaBKy no KpaMHeM Mepe 

H6 MeHbLLieM, M6M Ha ypoBHe BTODOM 
qMHMHAPMHeCKOM noBepxHOCTM. 

B COOTBeTCTBMM c nyHKTOM 2 npeAno>KeHO 
aho BbinonHflTb BomyTbiM bo BHyTpeHHee 

nDOCTpaHCTBO nOpUJHfl C TOnU^MHOM, 

ysenMHMBaioLiieMCfl no pa^Mycy k i^eHTpy, 
ooecneHMBaioii^eM BbipaBHMsaHMe ero npoMHocTM 
a paAManbHOM HanpaBneHMM. 

B nyHKTe 3 M3o6peTeHMfl npeAno>KeHo 
Mcnonb3oeaTb Ann yBenMMeHM« npoHHocTM 
BornyToro Ana ero penbeqt)Hyio cJx>pMOBKy b Bi^qe 
Pm45tob b paAManbHOM HanpaBneHMM. DpM stom 
o6pa3yKDTca Bna£MHbi na oahom CTopoHe Ana m 
cootb eTCTB y k)U4m e mm BbinyicnocTM Ha ApyroM 

CTODOHe. 

B nyHKTe 4 M3o6peTeHMf? npeAno>KeHO sacTb 
AHa, orpaHMHeHHyio AByMn KOHL^eHTpMHecKMMM 

OKpy>KHOCTflMM, MMeKDLi^MMM LjeHTp, 

coBnaAaioii^MM c L^eHTpoM Ana, BbinonHMTb 
BomyTOM bo BHyTpeHHee npocTpaHCTBO nopujHfl. 
3tot npMeM TaioKe npMBOAMT k yBenMMeHMio 

npOMHOCTM AHa. 

B COOTBeTCTBMM c nyHKTOM 5 npeAnaraeTc* 
BHyTpeHHMe MMnMHApMwecKMe noBepxHOCTM 
coeAMHMTb nocpeACTBOM KOHycoo6pa3HOM 
noBepxHOCTM c 3aKpyrneHHbiMM Kpa»MM, 
o6ecneHMBaiotnMMM nnaBHoe coeAMHeHMe 
KOHycoo6pa3HOM noBepxHOCTM c 

L^MnMHAPMMecKMMM. llnaBHoe coeAMHeHMe 
Mcnonb3yeTcn AJi« npeAOTBpameHM« 

06pa30BaHMfl 30H, KpMTMMHblX K AecJXDpMaLJMflM. 

H3o6peieHMe noncHHeTcn MepTe>KaMM , rAe 
npeACTaBneH bma nopiUH« c pa3nMHHbiMM 
4>opMaMM AHa: 

Ha 4>Mr. 1 - aho nopujHn BbinonneHO 
BomyTbiM bo BHyTpeHHee npocTpaHCTBO nopuiHfl; 

Ha cJjMr. 2 - aho noptuH« cHa6>KeHO pMcf)TaMM, 
AononHMTenbHO Aan bma nopujHfl cHM3y; 

Ha c()Mr. 3 noKa3an BapMaHT BbinonHeHMfl 
nopujHJi, b kotodom HacTb AHa BomyTa bo 
BHyTpeHHee npocTpaHCTBO nopujHfl. 

npeAnaraeMbiM nopiueHb (cfcMr. 1) MMeeT 
BHeUJHK)K> HMnMHAPMHecKyio CTeHKy 1 , B kotodom 
BbinonHeHa KaHaBKa 2. BHyTpeHHee 
npocTpaHCTBO nopujH* o6pa30BaHO 
COBOKynHOCTblO HecKon bKM x noBepxHOCTeii: 

L^MHM HAPMMeCKOM nOBepXHOCTbK) 3, KOTopaa 

npMneraeT k Topi4y 4 m nepeKpbiBaeT no oceBOM 
nMHMM nopujHfl ypoBeHb pacnono>KeHM» KaHaBKM 

2, I^MnMHApMMeCKOM nOBepXHOCTbK) 5, 

npMneraiou4eM ko Any 6. UnnMHAPMMeciaie 
noBepxHOCTM 3 m 5 MMeiOT pa3HbiM AMaMeTp: 
AMaMeTp noBepxHOCTM 3, npMneraiomeii k 
oTxpbiTOMy Topi^y, MeHbiue A^aMeTpa 
MMnMHAPMsecKOM noBepxHOCTM 5, npMneraiomeM 
ko AHy. TpeoosaHMe, KOTopoe npeA"bflBnaeTc* k 
mx cooTHoiueHMio - ooecneMeHMe TaKOM tohiumhw 
(a) CTeHKM nopiUHB Ha ypoBHe KaHaBKM 2, 
KOTopan o6ecn hmt npoMHOCTb b o6nacTM, b 
kotodom BbinonHeHa KaHaBKa, He MeHbiuyio, neM 
b o6nacTM Ha ypoBHe btodom qMnMHApMMecKOM 
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HOBepXHOCTM C TOniilMHOM CT6HOK (b), a Tajone 
AOCTaTOMHyK) HO ycriOBMK) KOHTaKTHOM npOMHOCTM 

TonmnHy CTeHKM (c) Ha ypoBHe Topi^a. 
YBennHeHMe TOJimHHbi cTeHOK o6nacTM nopaiHa, 
b kotopom pacnono>KeHa KaHaBKa, no3BonneT 
Bbi6paTb Be/iMMMHy (a) TaKoii, npn kotodom aia 
o6nacTb 6yAeT ycTOMMMBa k pa6oMHM oceBbiM 
Harpy3KaM. He yBenuMMBaw npM 3TOM BennMUHy 
(b) CBepx 3HaneHna o6ecneMMBaK>mero 
yCTOMHMBOCTb k pa6oMHM oceBbiM Harpy3KaM 
ocTanbHOM nacTM CT6HOK nopujHfl. Mx 
coeanHeHne o6ecneMMBaeT KOHycoo6pa3Han 
nosepxHOCTb 7 c 3aKpyrneHHbiMM Kpa«MH, 
o6ecneHMBaKDLqnMM nnaBHoe coeAMHeHne 
KOHycoo6pa3Hoii noBepXHocTM c 

MHnHHApuMecKMMM 3 m 5. Ha cfcnr. 1 noKa3aH 
aapnaHT Bbino/iHeHMsi noptUHfl, aho KOToporo 
BbinonneHO BomyTbiM bo BHyTpeHHee 
npocTpaHCTBO. ToniAMHa AHa 6 yBenMMMBaeTCfl B 
HanpaaneHMM no paAnycy k qeHTpy, Tax xaK 
M3eecTHo, mto npn ruApaB/iUMecKOM ycunMn, 
AewcTsyKJiAeM Ha aho nopiUHH, HanpnweHM* m 
AeqbopMaijMM b AHe pacnpeAenaioTca 
nepaBHOMepHo. Han6onbiiJMe HanpwxeHUfl 
McnbiTbJBaeT LieHTpanbHaa MacTb AHa. 
YBentiMeHvie ToniAMHbi Ana b HanpaBneHMM k 
Uempy no3BorifleT ysenMMMTb npoMHocTb Ha 
ysacTKe, McnbiTbiBaiomeM Han6onbujne 
Hanp«)KeHnq. flna AanbHefiuiero yBe/inseHun 
npOHHOCTM Ana 6 b hbm BbinonHeHa penbeqbHa* 
0opMOBKa b BMAe pnqVroB 8 (qbMr.2) B 
paAHanbHOM HanpaBneHHM. flna LjeneM 
yBenMMeHun npoMHOc™ He nwieeT 3HaMeHM«, Ha 
KaKOH CTopone Ana - HapywHofi wnw BHyTpeHHefi 
BbinonHeHbi yrny6neHHH pmc^tob, a Ha xaxoM 
CTopoHe BbinonHeHbi BnaAUHbi. ripoMHOCTb AHa 
MoweT 6biTb yBennneHa Taioxe . 3a cneT 
BbinonHeHHfl mhoto BMAa penbeqbHOM qbopMOBKM 
(qbMr. 3): MacTb 9 AHa, orpaHMMeHHa« AByM* 

KOHL^eHTpMHeCKHMM OKpyWHOCTFIMM C L^eHTDOM, 

cosnaAaioiAHM c l^htdom Ana, BbinonHeHa 
BomyToPi bo BHyTpeHHee npocTpaHCTBO nopiUHR 

3a«snfleMbiM nopujeHb Mo>xeT 6biTb 
M3roToeneH no pa3fiMMHbiM TexHonomaM, ho 
Hanoonee 3cJxf>eKTMBHb!M nB/ifleTcn nyTb, npM 

KOTODOM nopiUeHb M3rOTaBriHBaeTCH BblTJWKKOM, 
3aTeM BblTflJKKOM C yTOHeHMeM CTeHKM. 

riocKonbicy A©4>opMai4Mn MaTepwana nopwHH 

npM BblTfl>KKe H BblTJUKKe C yTOHeHMeM PpMBOAMT 
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k ynpoHH6HMK> CTeHOK, to nonyMaeTcn nenoifi 

nopilieHb C paBHOnDOHHblMM CTeHKaMM, KOTOpbIM 

BbiAep>KMBaeT pa6oMee AasneHue b 160 6ap npM 
c/ieAyK>mMX ToninMHax ctbhoki a = 1,9 mm; b 
=2,25 mm; c = 3,9 mm. 

ci>opMyjia n3o6peTeHM«: 

1. rioptueHb AUCKOBOTO TOpM03a, 
M3roTOBneHHbiM BbiTWKKOM b bmab nonoro 

M3AenM«, OTKpblTOTO C TOpqeBOM CTOpOHbl, 

Hapy>KHafl creHKa KOToporo BbinonHeHa 
L^MnMHAPMMecKOM m CHa6>xeHa KaHaBKOM Aiia 
3aKpen/ieHM« 3Blamthom MaH>KeTbi m/mhm 
ynnoTHMTenn, a BHyTpeHHee npocTpaHCTBO 

CCjX5pMMDOBaHO COBOKynHOCTbtO noBepxHOCTew, 
ABe M3 KOTOpblX BbinO/lHeHbl qMHMHApMHeCKMMM, 

npMMeM nepBaa M3 hmx npMneraeT k Topqy, a 

BTODaJI - KO AHy, OTflMMaiOLUMMCfl TeM, MTO 

nepBaq qM/iMHApMnecKan noBepxHOCTb 
nepeicpbiBaeT BAonb oceBoro HanpaBneHua 
nopLUH^ ypoBeHb pacnono>xeHMfl xaHaBKM, a 
TonujMHa CTeHKM nopiiiH?! Ha y dob He Topija 
npeBbiiuaeT Tonu^MHy CTeHKM, npMneraiomeM ko 
AHy, c BbinonHeHMeM ycnoBMfl AOCTM>KeHM^ 
npoMHOCTM CTeHKM o6nacTM, CQAepwaujeM 
KaHaBKy, He MeHbiueM, m©m na ypoBHe btodom 

UMnMHApMHeCKOM nOBepXHOCTM. 

2. flopweHb no n. 1 , OTHMMatou^MMcn tom, mto 

AHO nOpliJHfl BblHOHHeHO BomyTbiM BO 

BHyTpeHHee npocTpaHCTBO nopuiH^ m mmobt 
ToninMHy, yBenMMMBaiou^ytocn no paAnycy k 
i^eHTpy, o6ecneMMBaiouAy»o BbipaBHMBaHMe ero 

npOMHOCTM. 

3. RopiueHb no n.2, OT/iMMatoiAMMC^ TeM, mto 
b AHe BbinonHeHa penbeq^Han qbopMOBKa b bmab 
Pm0tob b paAHanbHOM HanpaBneHMM. 

4. rioptueHb no n.1, OTnMMaiou^MMCfl TeM, mto 
MacTb Ana, onpaHMMeHHaa AByMn 

KOHl^eHTpMMeCKMMM OKpyJKHOCTflMM C qeHTpOM, 

coanaAaioLi^MM c LjeHTpoM AHa, BomyTa bo 
BHyTpeHHee npocTpaHCTBO nopujHfl. 

5. nopujeHb no OAHOMy M3 nn.1 - 4, 
oTJiMMaioLUMMca TeM, mto nepBafl m BTopan 
i^MnMHAPMMecKMe noBepXHocTM, npMneraioiAMe k 
Kpa?iM nopLUHn, coeAMHeHbi nocpeACTBOM 
KOHycoo6pa3HOM noBepxHOCTM c 3aKpyrneHHbiMM 
xpa^MM, ooecneMMBaiou^MMM nnaBHoe 
coeAMHeHMe KOHycoo6pa3HOM noBepxHOCTM c 

LIMnMHApMMeCKMMM. 
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